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Cockerels were hypercholesterolized with a 
1 per cent cholesterol diet and administered 
nicotine (2:28 milligrams per kilogram per 
day) in die drinking water. After sixteen 
weeks of treatment* the plasma cholesterol 
and lipid phosphorus levels and the cardio¬ 
vascular pathology were not significantly dif¬ 
ferent from those of the cholesterol controls. 

A number of recent reports have suggested a 
^ ^ possible causal relationship between nicotine 
and atherosclerosis. Mortality studies reveal a 
twofold increase in the coronary death rate of 
smokers over nonsmokers (1), Positive correla¬ 
tion has also been established between the amount 
of smoking on one hand and both the earlier ap¬ 
pearance of coronary occlusion' and death from 
this cause (2). Laboratory studies utilizing rab- 


added' to a hypercholesterolemie stimulus, sig¬ 
nificantly higher plasma cholesterol and lipid 
phosphorus levels result. The effect is essentially 
the same whether the cholesterol andi nicotine are 
injected (3) or administered perorally (4). In 
both of these studies utilizing rabbits a minimal 
amount of cholesterol corresponding to approxi¬ 
mately 0.1 per cent of the diet was utilized. 

The purpose of this investigation was to deter¬ 
mine whether the chicken is susceptible to the 
nicotine potentiation of hypercholesterolemia and 
whether a pathological differential! may be estab¬ 
lished iby the use of a normally atherogenic dietary 
level (1.0 per cent) of cholesterol (5). 

EXPERIMENTAL AND DISCUSSION 


bits have demonstrated that when nicotine is 


♦ Received July 24, 1958, from the School of Pharmacy,, 
University of Kansas, and Veterans Administration Hospital, 
Kansas City, Mo. 

This investigation was supported in part by research grant 
(H 3017) from the National Heart Institute; Public Health 
Service. 


White English Leghorn cockerels were raised on a 
diet of Purina Layena® pellets from two days to ten 
weeks of age. At this time four experimental groups 
of fourteen birds per group were established. Birds 
were randomly selected from a group of approxh 
mately equal weights. The experimental groups 
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were as follows: (a), control; (6), nicotine (2.28 
mg./Kg. per day in the drinking water); (c), 
cholesterol (1L0% in the feed); and (d), combined 
■ nicotine-cholesterol regimens. The daily dose of 
nicotine was roughly equivalent to the use of two 
: packs of cigarettes by the human (4). 

At ten weeks of age the birds were weighed and 
plasma cholesterol and phospholipid levels deter¬ 
mined by methods previously described (4). Deter¬ 
minations were repeated at four-week intervals over 
the sixteen-week experimental period. At twenty- 
six weeks of age all birds were sacrificed and the 
hearts and aortas studied for pathological changes. 

' : The control group gained weight at a slightly but 
not significantly greater rate than the other birdfe. 
Figure li is a record of the plasma total cholesterol 
levels and the cholesterol/phospholipid! ratios over 
the sixteen-week period. The cholesterol and I nico¬ 
tine-cholesterol group values were not significantly 
different from one another because of rather lhrge 
variations between birds. These variations were 
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greatest at the eight and twelve-week periods when 
the differences in cholesterol levels and the ratios 
were most apparent. The effect of nicotine as a 
hypercholesterolemic or C/P stimulus is at best only 
suggestive. - .... $■:; - r. , • .r : >;:■ . *• v r ;v > -.. 

The heart and entire aortas were removed from 
each animal. In each instance the aortas were 
grossly examined and five sections prepared from the 
tissues. The first included myocardium, leaflet of 
mitral valve, and ascending aorta with coronary ar¬ 
teries. The remaining sections consisted of a trans¬ 
verse section of the wall of the aorta* a transverse 
section of the inominate arteries; a transverse sec¬ 
tion of the left pulmonary artery, and an opened 
transverse section of the terminall aortai In each 
instance H and E; toluidine blue, and von Kossa’s 
stain were used. In addition, a separate block of the: 
myocardium, aortic valVe, coronary artery, and 
ascending aorta were studied by means of a frozen 
section with a fat stain. 

The gross and microscopic studies of the control 
and nicotine groups revealed essentially no changes. 
Three birdfe of the cholesterol group demonstrated 
small yellow plaques in the aorta, none of which'was 
greater than 2 mm. in diameter. Upon microscopic 
examination the plaques were found to consist of 
slightly thickened intima with a myxomatous, 
edematous-appearing fibrous tissue forming the main 
component. No other significant changes were 
noted in the cholesterol group. 

Three birds of the nicotine-cholesterol group also 
demonstrated! plaques in the aorta. Microscopic 
examination revealed an appreciable increase of fatty 
material in the thickened intima, particularly in the 
proximal aorta and aortic valve. There were oc¬ 
casional macrophages filled with a foamy material. 
The coronary vessels were essentially normal except 
for minimal thickening. 

The fact that minimal pathologic changes ob¬ 
served in both cholesterol groups may indicate that 
either the particular strain of chicken employed 
possessed minimal atherogenic susceptibility or 
that spontaneous regression of the lesions had oc¬ 
curred . Evidence for the latter possibility may be 
the fall in cholesterol and C/P ratios at eighteen 
weeks of age. As earlier studies with the rabbit had 
established a marked effect of nicotine on blood 
cholesterol levels with a minimum (0.1%) diet of 
cholesterol, it is possible that the higher dose (1.0%) 
used in the study obscured lany nicotine effect. 
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